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for this series of systems was found, and it was also found that the boundary 
substances may be obtained both in the crystalline and in the amorphous state. 
The O of the compounds lying within the limits of glass formation had a mag- 
nitude attaining 1073 mho/cm. It was found that the new vitreous substances 
are typical semiconductors, and ©& may change by several orders of magni- 
tude in the case of the boundary substances on transition from the vitreous to 
the crystalline state. Glasses do not have absorption bands in the 2-14 mm 
interval. By their chemical composition, these glasses may be designated as 
chalcogenic. The semiconductors investigated were distinguished by a low 
softening temperature (from 100-3009) and high brittleness. Structural in- 
vestigation of the substances beyond the limits of the vitreous state show that by 
some of them, when in the "crystalline" state, consisted of 2-phase systems 
of crystal and glass. Ina study of the Tl,Se [ xSb7Se3(1-x)AsSe3 ] system, 
in which As replaced antimony, a second vitreous phase was found in the 
TiSbSe, compound. Thermal analysis of the 2-phase substance showed that 
the chemical compound dissolves into the vitreous component of the melt ata 
temperature above the liquidus. The reaction of the components in this sys- 
tem is described by the equation: x (T12Se- As2Se3) vitreous phase-(1-x)(Tl> 
Se’ Sb 9S ) crystalline phase. The following systems were also invesiigated: 
xAs Se ()-x)Sb Se and xT1 Se(1-x)As,Se3 with isomorphic substitution of 
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Sb and As. The phase composition of the former was x [ 1/6(Sb,Se,)' 5/6 
(As9Se3) vitreous phase - (1-x)Sb2Se3 crystalline phase] . The phase composi- 
tion of the latter was x(T1l Se: As2Se3+T1) vitreous phase « (1-x) T1Se crystal- 
line phase. 

N. Sh. 
1. Semiconductors (Vitreous)--Structural analysis 2. Semiconductors (Vitreous) 
--Thermal analysis 
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GORYUNOVA,N.A. PA = 2356 
“Bone Provtrems of Crystal Chemistry of Compounds with the 


Structure of Zinc Blende. (Hikotoryye voprosy kristallikhimii 
soyedineniy so strukturoy tsinkovoy obmanki, Russian). 
Izvestiia Akad. Nauk SSSR, Ser. Fiz., 1957, Vol 21, Nr 1, 

pp 120 - 132 (U.S.8.R.) 

Received: 4 /.1957 Reviewed: 5 / 1957 


As a basis for this search for new semiconductors, the 

authoress chose compounds with the structure of zinc blende 

and the elements of the IV® - subgroup of the periodic systen. 

The present work contains some qualitative deliberations which 

are based upon the position of the elements forming the connections 
in the periodic systen. These deliberations served as a working 
hypothesis for sorting out the group of semiconductors according 
to a orystalline-chemical distinguishing mark. 


The group of binary compounds with the structure of the zinc blende 
and the elements of the IV9-subgroup. lhe far-reaching qualitative 
agreement of the properties of these substances is based upon their 
chrystalline-chemical similarity. In both cases a tetrahedronic 
arrangement of the atoms and tetrahedrically directioned covalent 
bindings exist. The group of these binary compositions is, lastly, 
shown in form of.a table. Several semiconductors belonging to 

this group are enumerated. 
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FEDOROVA,N.N. 23232 —— 
TITLE: On the Theory of Phases with Varible Composition with the 


Structure of Zinc-Blende. (On the investigation of tye possible 
domain of the homogeneity of compounds of the type A*¥ By 
(K teorii fas peremennogo sostava sostrukturoy tsinkovoy 
obmanki (Ob issledovanii vosmozhnoy oblasti gomogennosti 
svedineniy tipa AZ BY, Russian). 

PERIODICAL: Izvestiia Akad. Nauk SSSR, Ser. Fiz., 1957, Vol 21, Nr 4, pp 133 - 


140 (U.S.S.R.) 
Received: 4 / 1957 Reviewed: 5 / 1957 
ABSTRACT: The present paper gives a survey of investigations bearing on the 


matter: Moat of the substances crystallizing with the structure of 
rock-salt (oxides, nitrides, carbides, and others) are phases 
with variable composition. Even in the cage of very narrow homo- 
geneity domains of a phase, its physical properties sometimes 
change considerably within the homogeneity domain. This applies 
especially in the case of electric properties. Substances with the 
structure of zinc-blende do not represent a special type of struc- 
ture, they have a tetrahedral configuration of the coordination 
sphere. Substances with the structure of wurzite have the same 
configuration. In the case of compounds of the type atp@ the 
Card 1/2 following applies: With increasing polarization first the struc- 
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ture of NaCl, then the structures of wurzite, and finally that of 
zinc-blende appear. The methods of synthesis of the compounds 
GaAs, InAs, and InSb-are then discussed. 


Next, a synthesis: of the compounds of the type au py. developed by 
the Physical-Technical Institute is describeds here rather high 
temperatures are necessary. For the determination of the breadth 
of the homogeneity domain it is necessary to carry out precise 
x-ray analyes and chemical phase-analyses. (3 tables). 


ASSOCIATION: Physical-Chemical Institute L.Ya.KARPOV. Leningrad Physical-Techni- 
cal Institute of the Academy of Science of the U.S.S.R,. 
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Borshchevskiy, 4. S., Goryuncva, H. A., 57-27-T-2/ 40 
Takhtareva, N. K. See 


An Investization of the Microhurdness of Some Seuicouductors 
With a Zine BMlende Structure (Iguledovaniys wikrotverdosti neko- 
torykh joluprovodnikov 30 strukturoy tsinkovoy ovmanki). 


Zhurnal Tekhnicheskoy Fiziki, 1957, Vol. 27, Nr 7, pp. 1..08-1413 
(USSR) 

The microhirdness of semiconductors comprised in a crystallo- 
chemical group accorcing to the principle of a comson tyre of 
linkage and a cownen structure wis investigited, the obtained data 
were compared with the other physico-chemical properties and the 
correlation with the electric paraneters of tid seniconductors 

of this group was determined. The data of the first tests with 
some seuiconductors with Wurtzit-, zincblende- and diiumond-struc- 
ture are given here. The wicrohardness-valu:s of trerze senicon- 
ductors were deterfained. When gallium arsenide was crystallized 
in a narrow tube it showed a hermaphroditic (twin-crystal) forua- 
tion and the microhardness increased. But also undsr conservat- 
ion of the same crystallization-conditions the sreatest vaciations 
were found to occur in this coupound by Mcasucing the wisrohard- 
ness. The authors could not yet determine the reasions for this, 

A certain dependence of the wicronardness on the »urity of the 
appliod materials was observed in the tellurides (GapTes), InoTe}3, 
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ante). It is snown that the microhardness becomes smaller in the 
isoclectron-compound -series with strengthening of the icn-bound, 
which corresponds to the character of variation of the hardness 
according to V. M. Gol'dshmidt, UFN, 9(6), 611, 1929,. There 
are 4 figures, 2 tables and 5 references, 4 of which are Soviet, 


ASSOCIATION: Physico-Technical Institute AS USSR, Leningrad. (Fiziko-tekhni- ~ 
cheskiy institut AN SSSR, Leningrad) 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 10, p69 (USSR) 


AUTHOR:  Goryunova, N.A. 


TITLE: An Investigation Into Semiconductor Chemistry (Issledovaniya 
v oblasti khimii poluprovodnikov) 


ABSTRACT: Bibliographic entry on the author's dissertation for the de- 
gree of Doctor of Chemical Sciences, presented to the In-t 
obshch, i neorgan. khimii AN SSSR (Institute of General and 
Inorganic Chemistry, Academy of Sciences, USSR), Leningrad, 
1958 


ASSOCIATION: In-t obshch, i neorgan. khimii AN SSSR (Institute of General 


and Inorganic Chemistry, Academy of Sciences, USSR), 
Leningrad 
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s0V/30~58-11-3/48 
Luzhnaya, N. P., Doctor of Chemistry, 


Goryunova, Ne A-, Candidate of Chemistry 


psc an CS 
. Some Problems of the Chemistry of Semiconductors (Nekotoryye 


problemy khimii poluprovodnikov) 
Vestnik Akademii nauk SSSR, 1958, Nr 11, pp 17-21 (USSR) 


A first success in this field was the discovery of semiconduc~ 
tor properties of gray tin by A. F. Ioffe, A. I. Blum, Ne Ae 
Goryunova. The prediction and discovery of semiconductor 
properties of binary compounds of the'type of zinc blende (Zns) 
showed the great importance of physico-chemical ideas in this 
field. (A. Fe Ioffe, Ae R. Regel'). Formally semiconductor 
chemistry was introduced to the Soviet Union on the occasion 
of the Eighth All-Union Conference on Semiconductors in 
Leningrad 1955 by establishing a special sections In order to 
produce new semiconductors with properties determined in ad- 
vance the chemical nature of these semiconductors has to be 
investigated, especially the electron interaction of their 
atoms. Recently some papers have been published abroad on 
problems of chemical compounds in semiconductors. In the Soviet 
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Union these researches have just been started. (A. G. Samoy- 
levich, A. I. Gubanov, Ya. K. Syrkin). Z. G. Pinsker obtained 
data on the characteristic features of electron density distri- 
bution in semiconductors by means of electronography. Seni«- 
conductor properties are of great importance in boundary 
layers of two materials. The physico-chemical analysis is con- 
sidered as an effective instrument in solving the problezs 
mentioned. Researches on complicated semiconductor systems 
have been started in the Soviet Union in the Fiziko-tekhnniches- 
kiy institut i Institut metallurgii im. A. Ae Baykova Akademii 
nauk SSSR (Physico-Technical Institute and Metallurgical 
Institute imeni A. A. Baykov AS USSR). These researches were 
to be developed in the chemical institutes, especially in the 
Institut obshchey i neorganicheskoy khimii im. N. Se Kuzrnakova 
(Institute of General and Inorganic Chemistry imeni Ne. Se 
Kurnakov) where in 1958 the Laboratoriya fiziko-khinicheskogo 
analiza poluprovodnikovykh veskchestyv (Laboratory for Physico- 
Chemical Analysis of Semiconductor Materials) has been estab- 
lished. Such a laboratory is also established in the Institut 
fiziki i matematiki Akademii nauk Azerbaydzhanskoy SSR (Insti- 
tute of Physics and Mathematics AS Azerbaydzhanskaya SSR). 
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Investigations of mechanic properties are to be carried out 
during the next time in the Institut poluprovodnikov Akademii 
nauk SSSR (Institute of Semiconductors AS USSR). Also their 
properties under high temperature are to be examined. In- 
vestigation of materials of spinel structure is also of. great 
importance (G, A. Smolenskiy). The correlation method is con- 
sidered very,useful in connection with these:.researoches (¥. P. 
Zhuze)s.Ds As Petrov, Me-Ss ‘Mirgalovekaya, developed methods ‘ 
for-preducing, semiconductor ‘materials: with: high: purity, degree 
in form -of .perfect monocrystalsy Papers. ‘by: Ie: Ve Tananayev, 
Ae. V.. Novoselova; Jw. Ps. Alimarin. on this: field are mentioned. 
‘Finally’ the authora, mention the great, importance. of .seni- . 
conductor chemistry for establishing a:new techniquéy . 
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78-3-3-21/47 


Gorshkov, I. Ye. (Deceased), Goryunova, N. A. ————"~ 


The Quasibinary Section of GaSb~InSb of the System Gallium- 
-Indium-Antimony (Kvazibinarnyy razrez GaSb-InSb sisteny 
Galliy-indiy-sur'ma) 


Zhumal Neorganicheskoy Khimii,1958,Vol. 3, Nr 3, pp.668-672 


A (USSR). syecsasrees iy 


The quasibinary section of these alloys was examined by therm= 
al analysis, determination of microstructure as well as by 
radiographic analysis of this system. The nature of: the 
interaction of the compounds in the system GaSb-InSb is like 
that in the system AlSb-InSb. With the produced alloys 
microstructure-investigations and hardness determinations 
were performed. At first the golid solution, enriched with 
the compound GaSb, and at the end the solid solution, en~ 
riched with InSb, crystallized from the ‘system. The micro- 
structure investigation of the alloy containing 25 % InSb 
shows a smaller dendritic heterogeneity. The X-ray strudural 
‘analyses according to Debye-Scherrer also showed the 
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; 78-3. 3-21/47 
The Quasibinary Section of GaSb-InSb of the System Gallium-Indium-antimony 


formation of solid solutions, The parameter of the Space 
lattice in the homogenized alloys changes according to the 
linear. law from GaSb. to InSb, There are 4 figures and 15 
referencas, 6 of which are Soviet, 


ASSOCIATION: Piziko-tekhnicheskiy institut Akademii nauk SSSR 
(Phy sical-Technical Institute, AS USSR) 


SUBMITTED: June 25, 1957 
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Spryanovas Ne As. Kolomiyets, B. T., 57-28-5-11/36 
o, V. P. 


Vitreous Semiconductors (Stekloobraznyye poluprovodniki) 
II.Glase Formation in Alloys of the Chalcogenides of Phos phor- 


us, Arsenic, Antimony, Bismuth andfhallium II.Stekloobrazovaniye 


v splavakh khal'kogenidov fosfora,mysh'yaka,sur'ny, vismuta i 
talliya) 


Zhurnal Tekhnicheskoy Fiziki, 1958, Vol. 28, Nr 5, pp. 981- 
-985 (USSR) 


In the present paper the authors attempted to determine the 
maximum limit of the vitreous state by means of a variation of 
the cooling conditions in the earlier described systems. This 
became a necessity in connection with the investigation of 
their semiconductor properties. A comparison of these proper- 
ties in substances of identical chemical composition, however, 
in different states,-in the crystalline and in the vitreous- 
proves to be of great interest. Alloys of 7 pseudobinary sect~ 
ions of the ternary systems served aginveatigatian samples: 

1) Ag,Te,~Ago8;; 2)43,8,-he,S0,; 3) As Sex ~ Aa,Te, 5 4) As08z- 


-Sb, 8,3 5) As,Se,~Sbo Se; ; 6) T1,8-As)8; ; Tt) T1,Se-As)Sez as 
well as alloys of thdpseudobinary section of the system T1,Se. 
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»As,Se,-T1,Te.As Te, . They were investigated under two kinds 


of cooling conditions. It is important for the investigation 
of physical properties and for the clearing of the mechanism 
of glass formation in chaloogenous glase to investigate the 
crystallization processes and the phase composition of the 
crystallized substances. This problem was studied by the auth- 
ors together with the Institute for Crystallography, of the 
AS USSR (Laboratory of Professor Z. G. Pinsker). A comparison 
of works conducted at the same objects showed that the ery- 
stallization process can proceed in various directions under 
different conditions. In the crystallization of substances in 
the shape of blocks it is possible to characteriza the inter- 
mediate stages of annealing by the simultaneous coexistence of 
the crystalline and the vitreous phase. On the contrary only 
completely crystalline substances are obtained after anneal-~ 
ing of thin films. On the strength of thepreliminary investi- 
gations it can be said that, as was to be expected, the trans- 
ition of all investigated substances into the crystalline state 
is possible. However,this process is complicated. At an approach 
Card 2/4 to he limits of glass formation the crystallization in general 
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is facilitated. Investigations in this direction are con- 
tinued. In this paper the limits of glass formation in sy- 
stems on a phosphorus basis were moreover, investigated. The 
systems: As,9,-P)8; and As ,Se,vP,Se, were synthesized. The 


glass formation was also determined under two kinds of syn- 
thesia conditions - at slow and quick cooling (hardening 
figure. 3). The phosphorus sulfides and -selenides permit to- 
gether with other chalcogenides to produce a great number of 
vitreous substances. The properties of these substances should 
be subjected to a thorough examination. In the paper (Ref 6) then 
was mentioned that the semiconducting glasses admit a consider- 
able deviation from the stoichometrical composition. From this 
viewpoint the ternary system Tl-AseSe was investigated at 

slow cooling (figure 4). It can be discerned, that the domain 
of glase formation in the system Tl-AswSe is comparatively 
great. Therefore the diagram of the pseudobinary system 
T1Se+As,Se,, which assumes an interagtion of the stoicho- 


metrical amounts of the binary components, yields consider- 
ably less vitreous components than that diagram, which is 
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obtained on the basis of the intial elements. There are 4 
figures and 10 references, 4 of which are Soviet. 


ASSOCIATION: Fiziko-tekhnicheskiy institut AN SSSR, Leningrad 
(Physico-technical Institute, AS USSR, Leningrad) 


SUBMITTED: April 15, 1957 


1. Semiconductors--Phase studies 
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_Goryunova, Ni A., Fedorova, N. N. 30V/57-58-8-9/37 
Sokolova, V. I. 


On Indium Phosphide With Stoichiometrical and Non- 
Stoichiometrical Composition (0 fosfide indiya stekhio- 
metricheskogo i nestekhiometricheskogo sostavov) 

Va, 
Zhurnal tekhnicheskoy fiziki, 1958, Nr 8, pp. 1672 - 1675 
(USSR) ; ; 


This ig an attempt to determine the width of tha homogeneous | 
zone in InP, at least in first approximation, by determining 
the lattice constants of indium phosphide, when an excess of 
one or the other component is introduced into the indium 
phosphide. Moreover, it was intended to obtain reliable data 
on the identity period of indium phosphide which was produced 
from pure substances. The indium used in the synthesis 
contained only negligible traces of copper, according to 

data from spectral analysis. The phosphorus which was purified 
by repeated washing with hydrochloric acid contained copper, 
aluminum, iron, magnesium, and silicon in quantities of a few 
thousands of a percent. Bismuth, antimony, lead, tin, zirc, 


pe 
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On Indium Phosphide With Stoichiometrical and Non- $0V/57-58-8-9/37 
Stoichiometrical Composition 


and arsenic could not be observed. According to data from 
spectral analysis all samples were produced by an immediate 
combined melting of the components. The procedure in the 
production of indium phosphide samples with an excess of indium 
or of phosphatus is described. The stoichiometrical InP was 
produced by two methods, which are described in short. The 
samplea with an indium excess all exhibited a picture typical 

of two-phase substances. The samples with a phcsphorus excess 
also yielded the picture of a two-phase substance. The 
phosphorus veins and the inclusions had a red color. No : 
indications of a second phase were found in the polished sectiors 
of stoichiometrical indium phosphide samples. In the X-ray 
analysis a simple and a refined powder method were applied. 

The refined X-ray diagram was taken with a Gu K radiation 


according to two methods. The evidence presented shows that 
the identity period of indium phosphide is equal to 5,8693 g 
and that it does not vary within a range of + 0,0006 &, if an 
excess of the one or the other component is introduced. There 
Card 2/3 is every indication that the width of the homogeneous zone 
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On Indium Phosphide With Stoichiometrical 57-58~-8-9/37 
and Non-Stoichiometrical Composition 


in indium phosphide is very narrow. Professor D. N. Nasledov 
and Professor B, F, Ormont discussed the results of the work 
with the authors. There are 2 figures, 1 table, and 19 
references, 4 of which are Soviet. 


ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut AN SSSR 
(Leningrad Physical and Technical Institute, AS USSR) 
Nauchno-issledovatel 'skiy akkumulyatornyy institut 
(Scientific Research Institute of Accumulators) 


SUBMITTED : October 26, 1957 
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AUTHORS: Goryunova, N. A-, Radautsan, S. I. S0V/57-23-9-8/33 


“PITLE: seen cclatlons in the System InAs - In, 


rastvory v sisteme InAs - In, Se, ) . 


pes (Tverdyye 


PERICDICAL: Zhurnal tekhnicheskoy fiziki, 1958 / et Bsn. 1917-1921 
(USSR) 


ABSTRACT: This paper is a continuation of the investigations of the 
homogeneous domains with a zincblende structure in the 
pseudobinary cross-sections of ternary systems which were 
carried out in the Leningrad Physical and Technical Institute.. 
The results of the investigation of the InAs - In,Se,-system. 


according to various methods show that in this system a nun- 
ber of solid substitution solutions are found ranging from 
100% InAs to 40% InAs*60% In,Se,, inclusively. As was found 


in the GaAs - Ga, Se,-system (Ref 5) the diffusion in the 


solid state is obstructed in connection with the covalent 
character of the chemical binding. A long-term annealing, how~ 
Card 1/3 ever, leads to a certain homogenization: of the alloys, which 
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is substantiated by the diminution - jr the dendrites. Ac- 
cording to the results OF the peel bainrexs experiments anneal- 
ing under pressure considerably accel:si.tes this process. The 
possibility of the formation of soli! solutions in the InAs ~ 
In,Se,-system indicates that the type of binding in both 


binary components is very similar. In the near future the 
electrical properties of samples of this system will be 
thoroughly investigated in order to find out whether they are 
qualified for practical use, An X-ray analysis was enrriod 
out ov Td. Areaveva nna RV. Struchalina, The authors express 
their thanks to Prof. p. N; Nosledov for his constant interest in 


the progress of this study, and his help in creating the necessary 
conditions for making it. There are 7 figures, 2 tables, and 11 
references, 4 of which are Soviet. 
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‘ fhe j 7 ot 
PETIACY hig is a etudy of the glass formation cayability of semi 
conductores, Mirst information is presented Leering on the 
present state of nroblene connected vith the shenierd SE ine 
of flags formation »a COlilected fron recent publications "at 
these papers are confined to a study of oxide wineces oe 77 
of higi-polvneric organic glasses, Tn thig 2 ner ae aad tae 
tive picture of «lass formation ig presented wiich ie Gased 
upon exnerinents with « 6roun of chelkorenesg end of some : 
OFner sericonduc tore concerning the character of the chen 
Cal bindings. “he anthors arrived et ths follosine Saeki ae : 
glass formation is connected with the chemical chase oo 
oe ee Ones with the Ccharseter of electron interaction betreen 
fst ape eee ee pas Cjoulan features exhibited by the 
fe veer an 2 molten state which are connected with 
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this interection. “he necessary condition of glsss formation 
is the existenee of a covalent binding in these substances 
in th: golid end in the uelten state. The metallization of 
fhe covalent hinlin-gs obetructe the gless formation. In ex- 
treme Grace it is even prevented. The tetrahedron covalent 
bindings forming accordin: to the Grima-Sommerfeld (‘viam- 
Zommerreltd) wule which are not destroyed in the melt ciso 
rrevent wless fovm:tion. There are 3 tables und 34 ref- 


erencos, 24 of which are ‘tcviet. 
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oan a a Solid Solutions in the 2lsb-Gasb Syatem (verdybe rasbve: y 


v sisteme altb-vasb) 
FPHRIODICAL; Dokiady ‘Akademii nauk GS52, 1958, Vol, 120, Nr 5, PPLto5t 1034 — 
(USSB) 


ABSTRACT: Tne binery substances of the nseudcbinary cross section of 
- the ternary sxe hep Al-Sb-Ga in question ere saniconductors 

ofthe type av B's Publications dealing with their proper- 
ties ure very numerous at vresent. The possibility of a 
formation. of homogeneous domains in @lloys of substances of 
this type is interosting for the production of semiconductors. 
Such alloys exhibit a combination of electric and physico- 
chemical..vroperties more favorable for practical purposes then 
is the géhe with binary compounds. A short survey of publi=- 
cetions “<8 given (Refs 1 - 3). Avparently Kester and Toma 
(K8eter and Thoma, Ref 1) did not take into acvount the cir- 
cumstence that the main characteritic feature of these systems 

Card 1/4 is thetendmyo.form non-equilibrium states. This is connected 


ne 
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- the atoms of these Subs tanoea, Onepf the authors sssumed that 
these solid Solutions exist in reality, The resulis shown in 
the vresent paper confirmed this assumption, Since the sub. 
stanceg immediately after the synthesis decidedly hud a heterg.. 
&neous structure they sore homogenized by means of & Zone 
melting, thi, new step turned ont to be very Convenient he. 
fore the thermal analysis, ‘the alleys vere investigeted 
Che micalty by Ty, Cherkeshina, The results Obtained ty the 
thermal analysig differ to-a &reat extent from those cbtain. 
ed by Kester and Poma, They are shown in Tigure 1, The ran 
sults of tne Authora prove that in the saig system the inter.. 
action of the binary system under conditions “hich avprogeh 
towards equilibrium has no eutectic character, but leads to 
the formation of solid SOlutions in a wide range o+ concentrna-. 
tion. Yhe rising content of GaSb increanes the resistances 
of the alloys against the atmogvherie humidity, Yurthermore 
the phase diegram of p Breater number o;' Blioys wag thercugh.. 
ly investigated, The solid 30lutiong produced are 2egumed 

: to be solia substitution SOlutions, hese results made pessible 
Card 2/4 the explanation of the contradiction between the data obtained 


CIA-RDP86-00513R000516410013-0 


APPROVED FOR RELEASE: 03/13/2001 


CIA-RDP86-00513R000516410013-0 


"APPROVED FOR RELEASE: 03/13/2001 . 


SOV/20-120-5-28/67 
Solid Solutions in the AlSb-Gaxb System : d 


by. the authors and those- obtained by Kster..and Dona.-Vhiag 
contrediction consists in the abstitution which takes place 
in systems of the same type with components which replace 

one another and deviete from one another eccerding toa all 
cheracteritics (Gu¥-Gass and tn}-Inis), whérees thia ig not 
the case with the system A1Sbk-GaSb in which the components 
which aubstitute one another ere related to each other, From 
the data given in tuble 1 the conclusion may be drawn thet 
the formation’ of Solid sclutions of the type ATTTRY ina wide 
concentration range takes place’ only if the rolativa dif- 

' férence of the electric atfinity constefit of the. elements 
which substitute one another does not exceed 9,4 “G0 NL XK. 
Vakhtareve and 4, via Borshchevekiy agsisted in this investi. 
Bation..1lt san carriedoiit in the laboratory or BLP. Ko- 
lomivyets. There are 4 figure, 1.tabie,. and 9 réferences, 6 

of which are Sevier, : 
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Goryunova, N. A., Radautsan, $. I. S0V/20-121-5-22/50 
A ee 


The Solid Solutions in the System InAs-In,Te, (Tverdyye - 
2° °3 
rastvory v sisteme Inds - Inte, 


Doklady Akademii nauk SSSR, 1958, Vol 121, Hr 5, 
pp 848 - 849 (USSR) 


This paper gives the results of the investigation of the 
system In-As-Te. In the pseudobinary section Inas-In,Te 


of this section solid substitution solutions(tverdyye 
rastvory zameshcheniya) formed according to the principle 
of heterovalent isomorphism were observed. As initial 
material for the synthesis, the following materials 

were used: 99,995 pure indium, arsenic after a double 
sublimation in a vacuum,and tellurium after a double 
sublimation in a vacuum and after a 12~fold purification 
by zone melting. The authors synthetized 7 compositions 
of the section Inds-In,Te, 5 the composition of the alloys 


is given in a table and the experimental conditions are 
discussed in short. According to the results of the X-ray 
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analysis, all the samples have the structure of the 
zine blende (sphalerite) where the lattice parameter 
depends linearly on the composition. In this pseudo- 
binary section, therefore, there are solid substitution 
solutions in the entire concentration interval. Besides 
the lines which are characteristic of the structure 

of the zinc blende type, additional lines were Found in 
the Debye (Debaye) crystallograms of InTe,. There were 
no such lines in the investigated solid Solutions. The 
differential thermal analysis was carried out by means 
of the optical Pyrometer developed by Kurnakov. The 
results of this thermal analysis confirm the results 

of structural analysis by means of X-rays. The authors 
found clear critical Points for the solidus and for 

the liquidus, which are characteristic of the diagram 
of state of solid solutions. A dendrite structure 

(in addition to a grain structure) was found in some 
samples. According to the experimental results of this 


Card 2/3 paper, solid solutions are formed in the systen Inas-In,Te,. 
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some information concerning the mechanism of the processes 
investigated. The authors thank Professor D.N.Nasledov 
for his constant interest in this paper, There ere 2 
figures, 1 table, and 9 references, 5 of which ere Soviet. 


Piziko-tekhnicheskiy institut Akademii nauk SSSR (Physico- 
Technical Institute, AS ussR) 


April 18, 1958, by A.F.Ioffe, Academician 
April 4, 1958 
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s/081/62/000/006/013/117 
B166/B101 


fA HO 2. ; Goryunova, N. A. ; 


‘ PITLEs Problems of the formation of semiconductive chemical 
: compounds with a tetrahedral arrangement of atoms in the 
structure 


: PERIODICAL: Referativnyy zhurnal. Khimiya, no. 6, 1962, 36, abstract 
; 63229 (Izv. Mold. fil. AN SSSR, no. 3(69), 1960, 21-30) 


, ‘TEXT: The article examines problems of the formation of binary and ternary | 


, semiconductor compounds and the chemical bond pattern in these substances. 
: It is suggested that the basis of a tetrahedral structure be the electron 


, : lattice formed by tetrahedrally arranged "bridges" made up of paired valence 


‘electrons. The formation of tetrahedral structures becomes possible when 

the value of eleotron affinity or of the overall group jonization potential |; 
exceeds a certain limit and makes the formation of compounds with an ionio - 
‘metallic bond disadvantageous with respect to energy. It is shown that this 
- condition is fulfilled when the specific electroaffinity constant (the energy 
- of rey aed to the ion core of the electron commencing the valence shell) of; 
- Card 1/2 . : . 
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TITLE: Complex phosphides 


PERIODICAL: Referativnyy zhurnal. Khimiya, no. 7, 1962, 57, 
abstract 7B384 (Izv. Mold. fil. AN SSSR, no. 3 (69), 


1960, 31~35) 


TEXT: Experiments carried out to study the interaction between InP and 
. various semiconducting compounds are described. [Abstracter's note; 
Complete translation. | 


~Y 
AUTHORS: Goryunova, N. A., Sokolova, V. I. | 
{ 
i 
J 
t 
{ 
| 
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g/137/61/000/011/067/123 


[K.1S20 1060/A101 

AUTHORS: _ Goryunova, Nifes Sokolova, V.I. 

TITLE: Solid solutions in the InP-GaP system 

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. ll, 1961, 23; abstract 


112h)36 ("Izv. Mold. fil. AN SSSR", 1960, No 3(69), 97 - 98) 


TEXT: An investigation was made of three seotion points of the InP- 

GaP system: 3InP-GaP, InP-GaP, InP-3GaP. Materials with about 99.999% purity 

were used to prepare the alloys. The alloys were prepared in evacuated quartz 
ampoules with vibration stirred heating in a Silit resistor furnace up to 

1200°C (3InP-GaP), 1300° (InP-GaP), 14000C (InP-3GaP) with subsequent rapid 

cooling. The investigation was carried out by the metrods of microscopic and a 
roentgenographic analysis and by measuring the microhardness. It was shown 

that in the InP-GaP system there exists a continuous series of solid solutions, 
which are difficult to obtain in the equilibrium state. xhere are 6 references. 


7. Rogachevskaya 


[Abstracter's note: Complete translation] 
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3/181 60/002/01/34/035 


p008/8B014 
AUTHORS: Goryunova, N. hey Proohukhan, V. D+ 
ne ene oo 
TITLE: Solid Solutions in Quaternary Systems on the Basis of 


\iInas and Insb 
inks an 2. 
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No- 1, ae 
TEXT: The authors studied the formation of solid solutions by a reaction 
between indium antimonide and arsenidey gs well as some compounds of the 
attai¥o? having the structure of chalcopyrites. These alloys were 


synthesized in the usual manner (Ref. 5). They examined alloys in the 
section nedsnas ,-n(2InAs) of the quaternary system Cd-In-Sn-As (Tables 1 


and 2) and in the section medSnSb,-n(2Insb) of the quaternary system 
Cd-In-Sn-Sb (Tables 3 and 4). The system mcasnas ,-n(2InSb) was found to 
have a series of solid solutions throughout the range of aaa / 
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Solid Solutions in Quaternary Systems on the s/181/60/002/01/34/035 
Basis of Inds and InSb BOO8/B014 
Apparently, also the system mCdSnSb,-n(2Insb) has numerous solid solutions 


ranging from InSb to a concentration close to the ratio of 1: 1. Both 
systems have wide ranges exhibiting the structure of zinc blende. Here, 
a change in the physicochemical and electric properties can be 

brought about. There are 4 tables and 10 references, 4 of which are 
Soviet. 


ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut AN SSSR 
(Leningrad Institute of Physics and Technology, AS USSR) 


SUBMITTED: August 7, 1959 


/8 
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8177 


‘Vitreous Semiconductors. 9. Vitrification in s/181 60/002/02/16/033 
Complex Chalcogenides on the Basis of arsenic p006/B067 
Sulfide and Selenide 


also obtained by fusing chalcogenides of the elements of the 5th group 
with chalcogenides of the elements of other groups. Furthermore, the 
authors investigated the influence exercised in such melts by non- 
vitrifying chalcogenides on the vitrifying capability of the melt of the 
two (interacting) chalcogenides. Melts on the basis of arsenic sulfide 

and selenide were produced with the sulfides and selenides of the 

elements of the 1st - 4th group (except for B, Al, C, and Si). The 
syntheses were made in the concentration ranges of ~)5 mole’ of the 
ternary systems Me - X - As, where Me is an element of the first four 
groups, X - sulfur or selenium. The vitrification of the systems As - Se - 
Me is illustrated by phase diagrams for the elements of the groups I-IV 
in Figs. 1-4. The sulfides yielded similar results. Figs. 5 and 6 show 

the experimental results in the form of diagrams which illustrate the 
ratio between the vitrification ranges of all elements from Cu to Pb. 

In conclusion, the results are briefly discussed and compared with those 
of Zachariasen and Winter-Klein. There are 7 figures and 4 references: 

3 Soviet and 4 American. 
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Vitreous Semiconductors. 9. Vitrification in 8/181/60/002/02/16/033 
Complex Chalcogenides on the Basis of Arsenic B006/B067 
Sulfide and Selenide 


ASSOCIATION: Fiziko-tekhnicheskiy institut AN SSSR Leningrad 
(Physicotechnical Institute of the AS USSR, Leningrad) i 


SUBMITTED: May 13, 1959 
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AUTHORS: Baranov, Bo Vey Goryunova, N. A. 
—————— Pr ee 
TITLE: Preparation of Homogeneous Solid Peers the System 


AlSb - InSb 4)\ | 
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 2, pp» 284-287 


TEXT: On their search for new semiconducting materials with optimum 
electrical parameters the authors report on investigations oft solid 
solutions of the system A1Sb-InSb;“|the first component shows @ consider- 
able width of the forbidden band, the second one high carrier mobility. 
The first experiments showed that no homogeneous solid solutions of this 
system could be obtained by ordinary methods. The results of attempts 
of homogenizing the alloys are discussed in the following. Table 1 be 
indicates the purity 9 the initial substances. The alloys were synthesiz- 
ed in closed graphite\ crucibles which had been boiled in concentrated 
nitric acid, washed in distilled water, and heated at 1100°C. The 
crucibles with the substance were put into quartz ampoules filled with ; 
spectrally pure argons heated up to 4100°C, and then slowly cooled in xX 
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the furnace. The alloy obtained was coarsely crystalline (Fige 2), and 
the X-ray pictures showed broad bands corresponding to the nonequilibrium 
solid solution. After a tempering for 120 to 500-700 hours between 

540 and 600°C small dark orystale were observed (Figs. 5, 6), and the 
X-ray pictures showed line systems indicating a change in the lattice 
parameters (Fig. 8, Table 2). Heating above 600°C led to volatilization 
of antimony, a prolonged heating did not improve the homogenization. 
Further investigations showed that the microhardness of the visible 
crystal deviated essentially from the microhardness of the two components 


(e.g, 800 kg/mm? -“A1Sb: 420," Ing¥ilz20 xg/mm2). The authors explain 
this by the fact that the presence of an eutectic in the alloys is 
connected with the formation of aluminum carbide. The homogeneous solid 
solutions obtained also showed higher corrosion resistance. In contrast 
to the non-homogenized samples which easily decompose in air or water, 
the homogenized samples were not affected by air and water even over & 
longer period. Also a treatment with 0.01 N HCl for 500 hours did not 
etch the surface of the homogenized samples; 0-1 NK HCl had no noteworthy 
influence on corrosion resistance. Hence, the authors succeeded in ec 
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obtaining solid solutions by tempering with subsequent cooling at a 
temperature which was much higher than the melting point of the most 
easily maltable component. In conclusion, the authors thank Professor 
D. N. Nasledov for discussions and his interest in this work. There are 
10 figures, 2 tables, and 9 references: 3 Soviet, 5 German, and 

1 British. 


ASSOCIATION: Fiziko-tekhnicheskiy institut AN SSSR Leningrad 
(Physicotechnical Institute of the AS USSR, Leningrad) 


SUBMITTED: May 13, 1959 
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AUTHOR: Goryunova, N.A., Doctor of Physical Sciences 
TITLE: The Chemistry of Diamond-Like Semiconductors 


PERIODICAL: Zhurnal Vsesoyuznogo Khimicheskogo Obshchestva im. D.I. Mende- 
leyeva, 1960, No. 5, Vol. 5, pp» 522-534 


TEXT: The author discusses the nature of binary compounds with a structure 
of zino blende, i.e.) analogues of diamond silicon, germanium, gray tin, dis- 
covered only recently (Ref,3). It is known today that simple and complex 
substances, which crystallize in diamond, zine blende, wiirtzite structures 
or close to these (e.g, chalcopyrite), are considered to be semiconductors 
and are combined into one crystalline group (Ref.4,5). It is also establish- 
ed that tetrahedric covalent bonds create the most favorable conditions for 
electron transfer. It ia pointed out that substances of the crystallo-che-~ 
mical group have a great future for their application in radio-electronics. 
ALIIpY type compounds are applied in the semiconductor industry because they 
‘are ey closest analogues of semiconductor elements of the IV group of the 
Card 1/24 , 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000516410013-0" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000516410013-0 


SIS 


20616 


The Chemistry of Diamond-Like Semiconductors 8/063 ee alae a 
Be “4 1051/4 


periodic system of elements. The latter group is known to have a series of 
physico-chemical properties and electrical parameters other than those es- 
tablished in diamond, silicon, germanium and gray tin. Special mention is 
made of the solid solutions InSb-GaSb which were first investigated in the 
Soviet Union (Ref.9,10). ‘The author stresses the fact that intensive search 
for new semiconductor materials is going’on all over the world. One aspect 
of this search is the determination of the possibility for producing semi- 
conductors based on complex multi-component substances of the crystallo-che- 
mical group diamond-gray tin. Difficulties encountered in this respect are 
in the production of highly pure and single crystal substances. The author 
lists and comments on the works of various Soviet and foreign authors with 
respect to the following subjects: the formation of substances with a spha- 
lerite and wiirtzite structure, physico-chemical properties, production of 
initial and binary materials, electrical properties, bond type and property 
changes, solid solutions and new semiconductors. Goldschmidt synthesized 
many compounds with a diamond structure. Table 1 lists: part of the periodic 
table where a frame is placed around the elements yielding binary compounds 
with a tetrahedric distribution of the atoms in the structure, with at least 
one of the elements equidistant from the IV group of elements. ‘Table 2 
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lists the structural types formed by compounds of the elements in Table 1, 
and accepted at the present time as the symbols of compound types. ‘The bond: 
model of the diamond is taken for interpreting the properties of the given: 
group (Ref. 4, 16-19). It is stated that the binary compounds included in 
the orystallo-chemical group under discussion are similar to each other in 
their physico-chemical Proper tiga. Properties typical for the entire group 
are best expressed in the A~--B" group of compounds, closest in the location 
of their component atoms. All these substances have a low solubility in 
water, most of them are stable to oxygen and air moisture (excepting alumi- 
num compounds), All the substances are derivatives of hydrogen acids and 


form the latter when decomposed. In most cases they are the only compounds 
B 


which form in the given systems. Thus, the A compounds are given spe- 
cial attention in this article as_ being only relatively recently discovered 

as compared to the ALIpVI ana al pVIl groups. Several phase diagrams are \ 
presented in Fig. 1-7 and are seen to be of the same type. Regardless of 

the noticeable dissociation in almost all the compounds investigated from 

this stand point there was a noticeable tendency to form during solidifica- 
tion compounds with a stoichiometric composition. In order to solve the 
problem of the width of the homogeneity region in the compounds of ‘the =~ 
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aliIpv type, a large number of methods must be applied. An X-ray analysis of 
indium phosphide and gallium arsenide did not indicate the existence of 4 
noticeable region of homogeneity near the stoichiometr-c composition (Ref. ” yl 


32). fable 3 is a list of the main physico-chemical properties of the 
AIIIpY type compounds taken from the literature (Ref. 13, 16, 33-41). It was 
found that with an increase in the temperature the coordination number in- 
creased, coming closer at certain temperatures to 4 dense packing (Ref. 46). 
The algv1 type was found to behave in a different manner in the molten 
state, showing a tendency to the. forpgtion of molecular structures (Ref. 42). 
For most of the substances of the A B’ type the chemism and the kinetics 
of the action of various reagents have not been studied. In etching, the 
etching agent has to be selected by experimental means (Ref. 16, 51). Some 
of the characteristics of the latter group which have not been thoroughly 
investigated are the Debaye temperature thermal conductivity, heat of forma- 
tion, etc. Compounds with a sphalerite structure, both of the aAlIp¥l ana 
ALIIBV type, catalyze oxidation-reduction reactions (Ref. 56). Germanium was 
discovered during the last war as semiconductor, the unusual properties of 
which could be detected only after a super-fine purification and obtaining 
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a single crystal. At present the analogues of Ge and Si are gradually in- 
troduced into the semiconductor industry, also binary and more complex al- 
loys with a zinc blende structure. The future prospects of applying the 
latter in the semiconductor industry is also determined by the degree of 
purification and perfection of the crystals, thus the problem of their pro- 
duction is connected with the purification of the initial materials. Tho 
processes of precipitation, admixture extraction with solvent, vacuum frac~ 
tionating distillation and thermal dissociation are used for this purpose 
(Ref. 57-59) « The method of fractionating recrystallization is used for the 
metallic components of semiconductor compounds of this group and also for 
the semiconductor materials of the ally type. In order to obtain single 
erystals, Chokhral'skiy's method is used. These processes are based on the 
application of the difference in the compositions of the contacting solid 
and liquid phases of the substance in crystallization and displacing the ad- 
mixtures from the crystallization front. Actually, the substances are sud- 


SARTRE 


jected to repeated zonal recrystallization and the single crystals are dram aut, 


of the purified melt. The distribution coefficient of the admixtures (K) 
plays the most important part in the purification process, which character- 
izes the ratio of the admixture content in the solid phase to the admixture 
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content in the liquid contacting it. When K is less than 1, the purifica- x 
tion is very effective. In the case where the chemical nature of the admix- 
ture is close to that of the main substance, K is equal to 1 and the purifi- 
cation by the above-mentioned methods becomes rather difficult. The techno- 
logy of the binary semiconductors (especially antimonides) is mostly similar 
to that of Ge. However, due to the volatility of the non-metallic compo- 
nents, arsenides and phosphides, the methods of their production and purifi- 
cation are agomewhat changed from the other, in order to eliminate the harm- 
ful effect of the evaporation of the arsenic and phosphorus. An improved 
method has been. suggested (Ref. 66) based on the independent regulating of 
the vapor pressures of the volatile component. Fig.8 shows the method of 
the zonal recrystallization, successfully used by the author for purifying 
gallium arsenide. In Ref. 67, the method of zonal recrystallization without 
crucible in a sealed vessel is described, Several other methods of synthe- 
sizing binary semiconductors of the diamond group are mentioned, where the 
purification of the material can be accomplished by purifying the initial 
components. These methods have only a limited Significance (Ref. 15, 70). 
The mechanical processing of the obtained compounds is similar to that of 
Silicon and Get the samples can be sawed, polished and ground. Precautions 
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must be taken against dust-like particles by using protective glasses, 
plexiglas hoods and rubber gloves. The author mentions the many works pub- 
lished on the electrical properties of the allIp¥ type semiconductors and 
outlines the special demands placed on these from the electrical standpoint: 
the width of the forbidden zone, distribution, concentration and degree of 
ionization of the admixtures, the value of the effective masses, mobility of 
the charge carriers, life-span of the electron-hole pairs and diffusion 
length of the shift, nature and activity of the centers of capture and re- 
combination (Ref. 76). The AlIIpV type of semiconductors present an interest- 
ing matarial for use as rectifiers, photocells, Hall emf transmitters, etc. 
Certain compounds of the mentioned type can be successfully used in thermo- 
electrical generators (Ref.77). The work of most semiconductor instruments 
is ensured through the admixture mechanism of conductivity. The role of the 
admixtures can be played not only by the foreign atoms, but also by atoms 
included in the composition of compounds with a super-stoichiometric ratio 
and destruction of the crystal lattice. The principle of action of the 
"ideal" semiconductor of the diamond type is simple, based on the action of 
the foreign admixtures introduced by the replacement mechanism. If the atom 
has a valency greater than the atom of the main lattice, then the extra 


Card 7/24 


L 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000516410013-0" 


| ie neanrnnunsureneca Hen Raia ares 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000516410013-0 


20616 


The Chemistry of Diamond-Like Semiconductors $/063/60/005/005/005/021 
A051/A029 


valency ‘electron of the atom can take part in the transfer of electricity, 
forming an electronic conductivity of the substance. In studying the activ- 
ity of admixtures in the allIpv compounds, a certain analogy with the be- 
havior of admixtures in_Ge and Si was noted (Ref. 31, 78-82). In binary 
semiconductors of the aliip¥ type elements of the second group (zinc, cad- 
nium) usually act as acceptors, forming a hole conductivity, and elements of 
the fourth group (sulfur, selenium, tellurium) act as donors, determining 
the elactronic conductivity. The physical basis for the use of most semi- 
conductors of this group are the electronic processes which occur in this 
transition range. Indium antimonide brought to a state of super-purity is 
used as an "ideal" semiconductor today for the quantitative check of the 
theory and the production of numerous electronic semiconductor instruments, 
The characteristic feature of these compounds is the high mobility of the 
electrons, the relatively low mobility of the holes and the low effective 
mass of the charge carriers. These features are the causa of certain pre- 
viously unknown phenomena in the AlIIpV type compounds, such as anomaly of 
the optical absorption (Ref. 63), a weak dependence of the Hall effect and 
electroconductivity on the temperature in the region of low temperatures 
(Ref. 84), negative change cf the resistance in a magnetic field (Ref. 85), 
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etc. The actual application of the Hall effeot in instruments became pos- 
sible with the discovery of semiconductors having a very high mobility of 
the electrons. Indium antimonide and indium arsenide are the substances 
with the greatest future as materials to be used in infra-red detectors, and 
indium phosphide as a material for rectifiers and amplifiers (Ref.75). Gal- 
lium arsenide shows the greatest Promise as a material for solar batteries, 
more so than silicon (Ref. 88,89). Gallium arsenide and alluninum antimonide 
will be used for rectifiers (Ref, 57, hy Table 4 shows the main electrical 
properties of the compounds of the ald B" type according to Ref. 74, 75; 90. 
Gallium phosphide is very suitable for rectifiers working at high tempera- 
tures, Boron compounds are expected to have the same advantages compared to 
Silicon carbide, as gallium arsenide has by comparison to Ge. As regards 
the type of chemical bond in the orystallo-chemical diamond group, the author 
notes the following two main rules: a) in the analogue compound series, 

b) in the isoelectron series. In the first case with an increase in the 
atomic weight within the same group of the periodic system, the bond type 
should change toward the direction of strengthening the "metallization". In 
the second case the change in the bond type should be connected with an in- 
crease in the distance between the elements in the periodic table, which 


Card 9/24 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000516410013-0" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000516410013-0 


OATES ATELY na SSE ERENT GEENA rete 


20616 


The Chemistry of Diamond-Like Semiconductors ° 8/063/60/005/005/005/021 
. 4051/4029 


compose the substances, or, i.e., with an increase in the difference of the 
chemical nature of the atoms. Table 5 lists some of the physico-chemical 
and electrical characteristics of the substances of the isoelectronic serias 
of germanium and gray tin (Ref. 74, 16). From the table it is seen that an 
intensification of the ionic state causes -a drop in the hardness described 
by Goldschmidt (Ref. 13). This was noted as a weakening of the inter-par- 
ticle bond. The melting temperature in the isoelectronic series changes in 
& complex way explained by the fact that the melting of the al¥ substances, 
of the alllg and the A+++8 compounds are processes which are not analo- 
gous, i.e., the degree of destruction of the bonds and their transformation 
into another shape is different for these substances. The direct proof of 
the presence of ions in the compounds of the AlilpV ana Alipvi types is 
taken to be the determination of cleavage. The presence of ionic and cova- 
lent bonds in the substances of the AlIIpv type was proven by a number of 
other methods given in Ref.95, 96. The observed rules in the change of the 
properties concomitant with a change in the bond type in a number of ana-. 
logue compounds and in the iso-electronic series have served as the basis for 
reliably determining the properties of the substances which are still only 
Slightly investigated. The compounds of the alIIpV type are the closest 
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analogues to diamonds, silicon, germanium and gray tin, amongst all the 

members of the orystallo-chemical group. Several references are meritioned 
which deal with the investigations of several solid solutions, formed by si- 
licon and germanium (Ref.97), and the technological developments of materials 
suitable for use_in instruments (Ref.100). It has been assumed that the 
analogy of the ATIIBY compounds and the elements of the fourth group is ex- 
tended to the nature of their interaction as well. Thus, investigations 

were carried out of pseudo-binary sections of the ternary systems of the 
InSb-GaSb, InAs-Gads types, etc. All the investigated compounds of the 

AIIIpV type, when reacting with each other, have shown a certain solubility. 

The interaction with the formation of continuous solid substitution solu- 

tions was particularly easy in the systems InP-InAs and GaP-GaAs. Fig.10-12 

are a few other structural diagrams investigated, The difficulties encoun- 
tered by the diffusion of the solid solutions in substances with a covalent 

bond were connected with the direction of the covalent bond, presenting ad- 
ditional limitations on the mutual distribution of the atoms and serving as x 
an obstacle to diffusion (Ref.16). All the diagrams shown in Fig. 10-12 were : 
taken after the homogenization of the alloys in the solid state. The re- 

sults of the thermal analysis of the indicated ternary systems serve as an 
example of the usefulness of the physico-chemical analysis in semiconductors. 
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An interesting property of the solid solutions based on AlSb is their stab- 
ility to oxygen and air moisture exceeding that of sluminum antimonide (Ref. 
105,106). It has been shown that a considerable increase in the effective- 
ness of thermo-elements can b attained if materials are used, which are 
based on multi-component solid solutions, since the latter have a lesser 
thermal conductivity compared to compounds included in their composition. 
Some data available point to the application of the solid solutions of the 
InAs-InP system for this purpose. With respect to new types of semiconduc- 
torsthe author mentions also the defective binary compounds of the alIIgv¥t 
type discovered in 1949 (Ref.117). Their structure is defective with re- 
spect to the metal atoms. In their electrical properties they were found to 
be semiconductors with properties which are intermediary compared to the 
properties of the compounds of the AlIIg¥ ang ailg¥l types (Ref. 116,119). 
However, the mobility of the charge carriers in these new substances was 
found to be very low. Some of the compounds of this type form solid substi- 
tution solutions with one another, as well as by the interaction with sub- 
stances of the aliip¥ type (Ref. 118, 124-1 30). The defective compounds of 
the ae ee type, when interacting with substances of the AltpY! type, forn- 
ed homogertous semiconductor substances, chemical compounds and solid substi- 
tution solutions (Ref, 134-135). It is assumed that in all semiconductor 
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alloys based on defective compounds of the adit pyt type and in the investi- 
gated ones, the mobility will be only slight due to the statistical distrib-. 
ution of the empty places in the lattice. Non-defeotive ternary compounds 
with diamond-like structures are of greater interest in the search for new 
combinations of properties close to that of germanium and silicon. It is 
further assumed that the binary and ternary compounds represent all the pos- 
sibilities of chemical compounds with a diamond-like structure. The author 
points out .in conclusion that the number of possible materials with semi- 
conductor properties, which are analogues of diamond, is continuously in- 
creasing since the possibilities are unlimited for their production and that 
they are not limited only to the chemical-crystalline group of diamond-like 
semiconductors. There are 5 tables, 12 figures, 1 diagram and 149 references: 
86 are Soviet, 36 are English, 22 German, 2 Czech, 1 Dutch, 2 unidentified. 
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- PERIODICAL; Zhurnal prikladnoy khimii, 1960, Vol. 33, No. 6, pp. 1409-1410 


TEXT: | Gallium arsenide GaAs is a semiconductor material with a reoti- 
fying effect and photoconductivity, Arsenic is usually accompanied by antimony 
and bismuth which have similar physical and chemical properties, so that their 
separation from arsenic is difficult, Arsenic trioxide was taken as initial ‘ 

- material, therefore, because it does not contain bismuth and only small . 

' quantities of Sb, Cu, Al, Ca, Fe, Si and Mn, The purification was carried cut 
in two stages: purification of arsenic trioxide; reduction of the trioxide to / 
arsenic metal, The trioxide was purified by recrystallization from a hydro- 
chioric solution, After complete dissolution of As,03 the hot solution was 
filtered and then kept for 20-24 hours in a cold plac®, The crystals formed 

were reduced by activated coal in a quartz ampoule, .The arsenic metal was 

distilled in a 10°" mm Hg vacuum, At 300°C the fraction containing As,0. and 

at 450°C pure arsenic was distilled. On the base of arsenic produced “by the 

method proposed, GaAs can be obtained with a concentration of charge carriers 
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n 221016" 73 . Further treatment by zone melting and extraction of single 
crystals produces a material.suitable for the application as semiconductor, 
There is 1 table and 7 references; 2 Soviet, 3 German, 1 English and 1 French, 


ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut AN SSSR (Leningrad 


Physico-Teohnical Institute of AS USSR) 


SUBMITTED: June 25, 1958 | 
February 4, 1960 (after revision) 
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TITLE; Solubility of germanium in some ternary compounds 


with a tetrahedral structure 


PERIODICAL: Referativnyy zhurnal, Khimiya, no.11, 1962, 51, 
; abstract 11 B 292. (In the Symposium: ‘Fizika i 
Khimiya' ('Physics and Chemistry'), L., 1961, 26-29) 


TEXT: Using the X-ray structural method the solution of Ge 
in CuGeoP3 (I), which has a tetrahedral arrangement of atoms, was 
studied, It was shown that in I the most probable disordered 
arrangement of atoms of Cu and Ge is in positions similar to those 
of the metal in the sphalerite structure, and of P atoms in 
positions of the non-metal in the same structure, When solid 
solutions were formed in alloys of the homogeneous range from the 
composition of I to that of the alloy with the composition 

70 mol % I the X-ray patterns showed one system of sharp lines ae 
corresponding to the structure of znS. The period of identity 
varied from a 5.38 kx for I to 5.48 kX for the alloy with the 
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limiting concentration. When Ge dissolves in I its atoms 
occupy both ‘Ncationic" and "anionic" positions. 


{Abstractor's note; Complete translation. | 
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AUTHOR: Goryunova, N, A. 
TITLE: Semi-conductor pity type compounds and the nature of their inter- 
action with other substances 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 2, 1962, 36-37, abstract 
ace89 (Vv sb. "Vopr. metallurgii i fiz. poluprovodnikov", Moscow, 
AN SSSR, 1961, 123-126) 


TEXT: The author analyges the problem on the formation of compounds or 
B 


solid solutions between al type compounds and other compounds, Alloys of 
ternary qystegs of the following types were studied: A,!II - 5,TIT - BY and 
alll - B, - Bj. It was assumed that in these systems interaction takes. place 
together with the fo of solid solutions over pseudo-binary sections 
altipy - allipv and Race ality, a Experimental data accumulated show that 
in this caSe there are regions of Solid solution formation which are more or 
less extended over the pseudo-binary section (depending on the proximity of 
substitution components), and always very narrow in respect to excessive _ele- 
mentary components, Data on the formation of solid solutions between A Ipv 
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compounds indicate that this process is not uniform in different systems, The 
difficult formation of solid solutions which can be considered as a common 
phenomenon for the ALIIpV — allIpyv systems is apparently connected with the fact 
that in substances with a covalent bond type, diffusion in solid state proceeds 
at much lesser speeds than in alloys with another type of electronic interaction, 7 
It was established that in alTIpv - allIpv systems, in the majority of cases, 

the zone of homogeneous alloys corresponds sotually to the pseudo-binary sections, 
The author investigated also the interaction of AtIpY with agttpyt type com- 
pounds, It was established that the formation of solid soluttons in the system 
with the participation of antimonides proceeds in a relatively narrow concentra- 
tion range. Solid solutions are developed also in a wide concentration range at 
an interaction of AZIIpY with the AlplVcV type compounds, A new compound, 
CuGeAsSe, was obtained with the ZnS structure: 5.53 R identity pericd, 658°C 
melting point, and about 560 kg/mm? microhardness. 


B. Golovin 


[Abstracter's note: Complete translation] 
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AUTHORS: _foryune yee He Ass Orlova, G. M., Danilov, A. V., Abramova, 
2 Vey Plechko, R. Le, Kozhina, I. I. 
TITLE: Some quaternary analogs of germanium 


PERIODICAL: Leningrad. Universitet. Vestnik. Seriya fiziki i khimii, 
no. 4, 1961, 97 - 101 


TEXT: Of the possible quaternary analogs of germanium which form tetra- 
hedral phases, only the system ZnSe-GaAs has so far been investigated. 

The authors chose the system Cu-Ge-As-Se which has a tetrahedral phase 

of variable composition in the section Cu,GeSe,-CuGe,As,. The presence of 


2 3 2°03 


this phase was verified and the physical and chemical properties of the 
phases were studied. 17 alloys from the above section were synthesized 
by fusion of the components in evacuated quartz ampoules at 750 C. 

Microstructure of the alloys was determined by means of anHun-7 (MIM-7) 
microscope and microhardness with aM MT-3 (PMT-3) tester. Thermographic 
analyses were carried out with normal as well as differential recording. 
X-ray structural analyses showed that the alloys ranging from 2.0 
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to 4.0 Cu,GeSe,*CuGe Ass were single-phase. The 


Cu, 
composition 165 Cu,GeSe ,*CuGe Ass contained two phases and 
Cu, GeSe °0.4 CuGe As, three. The inhomogeneity increased with the As 
coacentfation of the composition. All alloys contained a sphalerite-type 
= 5.54 t 0.01 kX. A composition 
s Cu,GeSe,;s 
2 3 


th lattice constant & = 5 
20:1.0 gave single-phase alloys} (m 
ned an additional phase with 
4.0:1.0 


n = 1,012.03 3,0; 4.0 contai 
4652103 4.531203 4.231.203 
ther sphaleritic phase with 
hase was separated by zone 
4.5 em/hr and 


GeSe,-CuGe As, 


« 


structure wi 
nen we tebtlsO = A 


n = cuGeSes)s mm: 


a = 5.20 £0.01 kX; min = 5.021003 
contained y apart from the common one, ano 
a = 4.41 = 0.01 kX. The second 7nS-type P 
melting of Cu,GeSe,*CuGe As, with an optimum rate of 0.5 - 


In the transition from 


the ternary Cu,Gese, to the 


aining system, from 63.5 mole% m+ 1607 mole’ n the 
rite lattice ig rearranged into the regular ZnS lattice. 


nd microhardness are not sensitive to composition: 
jon of composition ranges from Cu,Ge,As.5e¢ to 


7 - 10 cycles. 


quaternary As-cont 
distorted chalcopy 
Lattice parameter 4 
The homogeneous res 
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CugGe¢As,Se + These materials might give a new combination of semicon- 
2 


ductor parameters. There ara 1 figure, 5 tables, and 10 references: 
7 Soviet and 3 non-Soviet. The two references to English-language 
publications read as follows: C. H. L. Goodman. Nature 179, 828, 19573 
J. Phys. and Chem. Solids, 6, 36, 1958. 


a 


Card 3/3 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000516410013-0" 


“DPPROVED | FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000516410013-0 


f° CRATID <a WeE Se ecetoee cee 


GERRI SS 


KOZHINA, I..5 TOLKACHEV, SLS.j BORSHCHEVSKIY, A.S«j ORUNOND Bee 


LcU 017 «4122-127 162. « 
Study of the GaAs - GazS3 system. Vest. no 4 (MERA 1513) 


(Gallium arsenide) (Gallium sulfide) 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000516410013-0" 


"APPROVED FOR REL 
ames tt oto Din omierial CIA-RDP86-00513R000516410013-0 


SUP 


3/137/61/000/010/020/05 
A006/A101 


AUTHORS: Goryunova, N.A., Averkiyeva, @.K., Sharavskiy, P.V., Tovpentsev, 
Yu.XK. 


TITLE: Inveatigation of quaternary alloys based on indium antimonide and 
vee cadmium telluride - 


_ PERIODICAL: Referativnyy zhurnal. Metalluretya, no. 10, 1961, ¥4, ‘abstract 
100744 (V sb. "pigika 1 khimiya’, Leningrad, 1961, 22 - 25) 


TEXT: te authors present prief information on investigating a pseudo~ 
pDinary seotl the quaternary C4i-Te-In-Sb systen, The. alloys “in- 
vestigated were pre direct fusion 0 dala in evacuated 
quartz ampoules and were sub jected to. metal 

- ly microhardness 

100% InSo concentration 

other points of the system d whose microhardness exceeds 
that of the initial components - CdTe e~ 
A, Nashel' skiy 


[Abstracter! g note; Complete translation] 


Card 1/1 


APPROVED : 
FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000516410013-0" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000516410013-0 


Sepecaee a Testi RLS an 


GORYUNOVA, N.A.3 VOYISEKHOVSKIY, A.V.; PROCHUKHAN, V.D. 
Ne en 


Possibility of forming solid solutions in some four-component systems. 


j no.10:156-158 ‘61. : 
Nest ottue (Solutions, Solid) 


(MIRA 14:5) 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000516410013-0" 


"APPROVED 
FOR RELEA 
:; SE: 
scolar naar 03/13/2001 _ CIA-RDP86 
as -00513R00 
2 05164100 
seer aiekn ieee EES 13-0 


eS ee 


3535 
3/054 62/00 /001 /o08/01' 
p12 3138 
4s ee 
; AUTHORS: Kozhinas T. Les Tolkachey » gS. Seo porshonevskty » Ae Se? 
coryynors Ne Ae 
em Gahs ~ GaoSz 

qmiis: 


n- of, the syst 
a fiziki 4 kh 


Lannie EEE 


“PITLE: examinatio 
PERIODICAL: peningrad: yniversitet- yestnik: serly 
noets 1962, 122-181 | ior 
EXT: io) gtudy she snteractions thoroughly » the sntermediate gtages were 
examined py k-Tay) shermal s a nuorostruct ral analyses: e alloys were 
produced by airect fu jon of Lilium, & nic, ana sul ur evacuate 
quart ampoul petween 4280 and 300°C H ogenization the alloys was 
reacned by annealing the samples at 900° in evacu zed que tz 2! poules n 
atll-3 (16-3) crucible furne e. xk-ray gtructural oD yses were conducted 
K-2 (RPK-2) chamber 57.3 mm an aiameter bY the naymmetricel method. - 
she alloys was determine wi mMt-3 (FX -3) devices 
or aigferential thermal analysis: 
tyaied in the gection y 


a metallic juster 


"APPROVED 


fi 


i ——— 


FOR RELEASE: 03/13/2001 


CIA-RDP86-00513R000516410013-0 


$/070/62/007/006/004/020 
E073/ E535 
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and Goryunova, NeAo : 


2. 4% 
TITLE: X-fay diffraction investigations of some A?B?-type. 
compounds with compositions deviating from the 
stoichiometric 


PERLODICAL: Kristallografiya, vs 7; nos Gy 1962, 550 - 653 : 
L 


TEATS The aim of the investigations was to determine the 
width of the concentration range in which indiun and gallium 
arsenide, made fron 99.98% purity materials, remained homogeneous. 
The specimens were synthesised in evacuated quartz anpules with the 
following sequence of operations: slow treating to 650 °c for 305 
holding at this temperature for 2 hours; slow heating to 100 © 
above the fusion temperature of the compound and holding for 

30 min; cooling together with the furnace for 12 ~- 14 hours. 

' Specimens of stoichiometric and non-stoichiometric composition 
were synthesised. The substance was broken-up into powder prior 
to taking the X-ray diffraction pigtures and annealed in evacuated 
quartz ampules for 5 hours at 550 C. Results: within the errors 
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“X-ray diffraction pie ‘ 
of determination (0.0001 A) the lattice Spacings did not depend 
on the -excess of one or the other compound with respect to stoi- 
chiometry, | Without correcting for refraction, the following values 


7 


were obtained ‘for +235 “Cs 


: . ° 

IndAs:a | + 0.00005 A 

Gadsia + 0.00010 &. 
‘There are 2'tables. : 


ASSOCIATION: Institut khimi AN LatvSSR (Institute of Chemistry 
of the AS Latvian SSR) ; 
Piziko-t eckhnicheskiy institut AN SSSR (Physico-~ 
technical Institute of the AS USSR) 


SUBMITT =D: December 8, ‘1961 
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AUTHORS; Goryunova, N. A., Mamayev, S., and Prochukhan, V. D. 


TITLE: Some properties of the semiconductor CdSnAs,, an electronic 
analog of indium arsenide 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 142, no. 3, 1962, 623-626 


TEXT: On the basis of data for the width of the forbidden band and the 
microhardness it was concluded that the chemical bond was more covalent 


in CdSnds, than in InAs (InAs:QE = 0.45 ev, H = 330 kg/mm? ; CdSnAs, :AE ae 


= 0.26 ev, H = 595 kg/mm) . Hence follows a higher mobility of current 
carriers in CdSnAs,, as compared with InAs. An improved method of 


synthesizing CdSnAs,, was used to prove these assumptions. [ Abstracter's 


note: Method not stated. | The authors obtained monolithic, polycrystalline 
specimens (grain size: a few millimeters) as well as single crystals 

(a few centimeters long) of a cross section of _0.25 cm*. Their 
homogeneity was confirmed by the constant microhardness and elactrical 
ae as well as by the Debye-Scherrer patterns, the homogeneous 
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structure of single crystals was confirmed by Laue diffraction patterns. 
The melting point was 615°C. The Hall effect R (at 6700 oersteds) and 

the electrical conductivity o were measured between 77 and 840 K. The 
following was found; (1) ¢ is independent of temperature in the range of 
77 ~ 280 K. With increasing temperature, o passes a minimum end then 
rises, following an exponential function. The minimum for an inhomoggneous 
polycrystal (A) was at 550°K, for a monolithic polycrystal (B) at 370 K, 
and for a single crystal (C) at 365 K. (2) At room temperature, o was 


2.5°10° ohm” !*em~) for A, 3.4°10° for B, and 4.1 - 3.1:10° for c. (3) 

The mobility n of current carriers (n = Ro) was (in cm*/v-sec): 1000 for 
A, 5800 for B, and 18,000 - 22,000 for C. (4) The sign of Hall coefficient 
and thermo-emf showed electronic conductivity for all specimens. (5) 
Accordingly, the compound CdSnAs,, is a semiconductor with higher n values 


than in any known ternary compound; the n values are even a little 
higher than for InAs. The n value for CdSnAs,, is reduced by impurities; 


it can be elevated by improved purification. CdSnas,, offers good - 
prospects for practical use as semiconductor. D. i. Nasledov is thanked 
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for a discussion. There are 3 figures, 2 tables, and 6 references: 2 
Soviet and 4 non-Soviet. The three references to English-language 
yublications read as follows: C. H. L. Goodman, Nature, 179, 828 (1957) 3 
4, Je Strauss, A. J. Rosenberg, J. Phys. Chem., Sol., 17, 289 (1961); H. 
Pfister, Acta Crystallogr., i1, 221 (1958). 


ASSOCTATTON:; Fiziko-tekhnicheskiy institut im. A. F. Ioffe Akademii nauk 
SSSR (Physicotechnical Institute imeni A. F, Ioffe of the 
Academy of Sciences USSR) 

PRESENTED : September 2, 1961, by A. N. Frumkin, Academician 


SUBMITTED : September 30, 1961 
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AUTHORS:  Goryunova, N, A., Grigor'yeva, V. 3., Sharavskly, P. V. 


Ysnach, b. A. 


TITLE: Solid solutions in the InAs-HgeTe system 


lurgiya, no, ll, 1962, 17 - 18, 


PERIODICAL: Referativnyy zhurnal, Metal eats 
“Pizika", Leningrad, 1962, 7 - 10} ae 


abstract 111132 (In collection: 


lid solution formation according to the: 7 


type of heterovalence substitution on the base of semiconducting’ compounds InAs. 3. 
and HgTe was studied, The boundaries of the phase homogeneity were determined. 
9 alloys of the quasibinary cross section of InAs-HegTe were investigated in — eae 
intervals of 15% by composition. The alloys were prepared from 99.99% pure inf-) 0. 
tial material fused in evacuated quartz ampoules, diffusion-annealed at 570 -- QO es 
C during 550 - 600 hours and investigated microscopically and partly by means of. 
thermal and X-ray analyses and by measuring microhardness, In the InAs-HgTe a a Atte 
system, formation of a continuous series of solid solutions was established in-a .. 
wide concentration range with a Zn-biende structure and a lattice parameter vary- 9 00. 
ing by linear law in transition from InAs (a=6.04 kX). to HgTe (a=6.46 kX). Soe 
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Goryunova, N, A,, Takhtareva, N. K. 
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“Solid solution formation between indium antimonide and arsenide’ 


Neferativnyy zhurnal, Metallurgiya, no, 11, 1962, 17, mak 
abstract 111130 (Izv, AN MoldSSR", no, 10 (88), 1961, 89 - 90) 


InAs-Insb sie after hardening from a fused state (3,050 - 1,100 OG} . ce 
NaCl sulution were annealed at 50 - 570 % depending on’ the com-.-..05 0). 


position during 300, 550 and 700 hours, Conclusions are drawn on the existence 


ot solid solutions in the whole range of concentrations and on an easier solubi~ ae 


lity of InSb in InAs, 


V. Srednegorska 


_[Abdstracter's note: Complete translation] 
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Investigation of, properties of ZnGePo and CdGeP2. N. A. Goryunova, 
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On the question of ‘the existence of homogeneous many-component tetra- 
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m- S. Pashinkin, Lyu-Tsun'=Khua, A. V. Novoselova (10 minutes). 
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Report presented at the 3rd National Conference on Semiconductor Compounds, 
Kishinev, 16-21 Sept 1963 
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'...the. low value of mM, it-cen be assumed: thatthe value obteined for the electron e 
mobility is considerably lower than the possible value. ‘This phenorenon can be [0 
associated with the presence of a great amount of compensated impurities, Come i 

pound CdGeAsg is being studied in more detail. "The authors thenk 'T, N, of 
Memontova_and_A._A, Veypolin-for_theirassistence-in-detemining-th+-forbidde 
energy gap and identity- penton ¢ end 2s ds Nasledov for his interest he and at. 
tention to the etudy, eee 
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_ AUTHORS : és oie ‘ves averkdyeva, ae K., Goryunova,. Me 


age Co and: Tyevin'sh,~ AeFis-32 753 
Ea - pITLE: : 0 Xeray ‘investigation of. eeivbon aiid: dnddum: “antimonides 


‘PERIODICAL: _ -Kristallografiya, ve 8, ‘moe 2, 1963, 272 . 


TEXT: TII 190°, elucidate. the width. of the range of homogeneity ~ 
in type A” compounds the exact lattice constants of indium — a 
and gallium Sati gdaca were determined by the asymmetric method, -. pee 
using the technique described in: an earlier published paper of - eee 
the author. .The preparations were synthesized both in the 
 atoichionetric composition as well as ‘with deviations by 50 motes: 
to both sides of the stoichiometric composition. The latter ot .. z- 
preparations: showed a second phase which could be detected on Rue 
polished sections and on X-rayrgptgraction patterns. The micro~ oe 
hardness of. the basic ‘phase (A ) for these preparations 900 i... Se 
corresponded ‘to the microhardness ee the compounds. The gallium = -i 
antimonide was photographed. using chromium and copper radiation. . « &f 
Indium. antimonide was. Photographed. using. cobalt. and nickel ptteeh ae 
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- .Xeray investigation . oe “| BO73/E335 

: "> constants were obtained (A): ON ae ae 

TT peg ede Ga cor du es hs y's, 609609 Oo hT9OR. ae 

| the divergence between the lattice constants of the preparations | 

. with the stoichiometric “composition and those which deviated from. 

i. the stoichiometric was. insignificant and fully within the limits | 
h. ‘of error of ‘the method (+ 0.0001 A). In the same way as An ies 

i “ease of indium and gallium antimonides, the results of which were © 


oo ae rs, the here obtained. results lead’ i095) 
‘to the conclusjon fhat the Lattice constants of the,inves$igated - a 

BY’ do not depend on the excess AU” or B during = 
“Me obtained results permit assuming, for then ae. 
itudes of the . 
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CORYUNOVA, N.A.s SOKOLOVA, V.I.; TSZYAN BIM-SI (Chiang Ping-hsi] 


' Dissolution of germanium in some ternary semiconducting... 
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